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(57) [Abstract] 

[Problem] From combustion exhaust gas which contains oxyge 
n above theoretical reaction amount for nitrogen oxideand 
carbon monoxide, hydrogen and hydrocarbon or other 
unburned amount, exhaust gas cleaning material and theexhaust 
gas cleaning method which efficiently it can reduce can remove 
nitrogen oxide areoffered 

[Means of Solution] Bearing Co oxide in inorganic oxide of po 
rous, becomes catalyst of thefirst which, Bearing compound of 
element of one kind or more which is chosen fromthegroup ' 
which consists of W, V, Mo, Mn ,the Nb and Ta in inorganic 
oxide of porous, bearing elementof at least 1 kind which is 
chosen from group which consists of thePt , Pd , Ru, Rh, Ir and 
Au in thesecond catalyst and porous inorganic oxide which 
become nixing with third catalyst which becomes,it is a exhaust 
gas cleaning material which becomes. 



[tt'ttM*«>lSB] 

m#ai] ^mmittyt. *s-r-&*a«is»i3» 

0*l8ft»l:Coift*l-2OlI% (^Rtl^» 

urn zimLTtezm-oMmt. *nttonmmifc 

ttlCW. V, Mo. Mn. Nb. Ta^bft5S«fc l Ji 

tf*ufc-aia±a)5c*a)fc*»o. 2-1011% (& 

IBtUlCPt, Pd. Ru. Rh. I rStfAufrb 

ft4B*yatf*ifc*4<fctl«a>5c»0. 0 5-5 



[Claim(s)] 

[Claim 1 ] Nitrogen oxide, From combustion exhaust gps which 
includes with oxygen which is more than thetheoretical reaction 
amount for unburned component which coexists in exhaust gas 
cleaning material which itreduces removes nitrogen oxide 
putting, Bearing Co oxide 1 to 20 weight% (metal element 
conversion value) in inorganic oxide of porous, becomes 
catalyst of thefirst which, In inorgmic oxide of porous W, 
Bearing compound 0.2 to 10 vreigjit% (metal element 
conversion value) of element of one kind or more which is 
chosen fromthegroup which consists of V, Mo, Mn , Nb andthe 
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Ta, bearing element 0.05 to 5 weigfrt% (metal element 
conversion value) of at least 1 kind which is chosen from 
thegroup which consists of Pt , Pd , Ru, Rh,the Ir and Au in 
second catalyst and porous inorganic oxide which become 
mbringwith third catalyst which becomes, exhaust gas cleaning 
material which designates thatit becomes as feature. 

[Claim 2] Nitrogen oxide, From combustion exhaust gas which 
includes with oxygen which is more than thetheoretical reaction 
amount for unbumed component which coexists in exhaust gas 
cleaning material which itreduces removes nitrogen oxide 
putting, Bearing Co oxide 1 to 20 weight% (metal element 
conversion value) in inorganic oxide of porous, becomes 
catalyst of thefirst which, From group which consists of W, V, 
Mo, the Mi , Nb and Ta bearing element 0.05 to 5 weight% 
(metal element conversion value) of at least 1 kind which 
ischosen from group which consists of Pt , Pd , theRu, Rh, Ir 
and Au in second catalyst and porous inorganic oxidewhich 
consist of compound of element of one kind or more which is 
chosennixing with third catalyst which becomes, exhaust gas 
cleaning material whichdesignates that it becomes as feature. 

[Claim3] Nitrogen oxide, From combustion exhaust gas which 
includes with oxygen which is more than thetheoretical reaction 
amount for unbumed component which coexists in exhaust gas 
cleaning material which itreduces removes nitrogen oxide 
putting, Bearing Co oxide 1 to 20 weigjit% (metal element 
conversion value) in inorganic oxide of porous, becomes 
catalyst of thefirst which, From group which consists of W, V, 
Mo, the Mn , Nb and Ta in porous inorganic oxide bearing with 
element 0.05 to 5 weight% (metal element conversion value) 
ofthe at least 1 kind which is chosen from compound 0.2 to 10 
weight% (metal element conversion value) of element of one 
kind or morewhich is chosen and group which consists of Pt , 
Pd ,the Ru, Rh, Ir and Au mixing with second catalystwhich 
becomes, exhaust gas cleaning material which designates that it 
becomes asfeature. 

[Claim 4] In exhaust gas cleaning material which is stated in an 
y of Claim 1 to 3, theaforementioned porous inorganic oxide, 
any of alumina, titania, zeolite, the silica, zirconia , ZnO, 
tin oxide and MgQ or exhaust gas cleaningmaterial which 
designates that it is a compound or a nixed oxide whichincludes 
those as feature. 

[Claim 5] In exhaust gas cleaning material which is stated in an 
y of Claims 1 through 4, theaforementioned catalyst in surface 
of substrate of ceramic or themetallic coating exhaust gas 
cleaning material which designates that it issomething which is 
done as feature. 

[Claim 6] Exhaust gas cleaning material which designates that a 
forementioned catalystforms in pellet , granular , honeycomb 
or plate in exhaust gas cleaningmaterial which is stated in any 
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of Qaims 1 through 4, as feature. 

[Qaim 7] Exhaust gas cleaning material which is stated in any 
of Qaim 1 to 6 to use, nitrogen oxide, From combustion 
exhaust gps which includes with oxygen which is more than 
thetheoretical reaction amount for unburned component which 
coexists in exhaust gps cleaning method which it 
reducesremoves nitrogen oxide regarding, Contacting 
aforementioned purification material exhaust gas whichinstalls 
aforementioned exhaust gas cleaning material on middle of 
exhaust gas conduit,adds hydrocarbon and/or oxygen containing 
organic compound with upstream side of aforementioned 
purificationmaterial, in 150 to 600 °C, having, exhaust gas 
cleaning method which designates that itremoves 
aforementioned nitrogen oxide with reaction with hydrocarbon 
and/or oxygen containing organic compound inthe 
aforementioned exhaust gps as feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] As for this invention fromc 
ombustion exhaust gas which includes oxygen of nitrogen 
oxideand excess, can reduce remove nitrogen oxide in effective 
and it regprdsthe exhaust gas cleaning material which and 
scrubbing method which uses that. 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] Wit 
h oxygen of excess nitrogen monoxide and nitrogen dioxide 
or other nitrogen oxide are included invarious combustion 
exhaust gas which are discharged from combustion equipment 
and the domestic fan heater etc which are installed in 
automotive engine or other internal combustion engine and 
factory etc. Here, "oxygen of excess it includes" with, carbon 
monoxide, hydrogen and hydrocarbon or other unburned 
component which are includedin exhaust gps fact that oxygen 
which is more than theoretical oxygen amountwhich is 
necessary in order to bum is included is meant. In addition, 
nitrogen oxide in below it points to nitrogen monoxide and/or 
nitrogen dioxide. 

[0003] This nitrogen oxide makes one of cause of acid rain, has 
become thebig problem on environment. Because of that, 
various method which remove nitrogen oxide in exhaust 
gaswhich various combustion equipment discharge are 
examined 

[0004] Selective catalytic reduction method which uses ammon 
ia as method which removes nitrogen oxidefrom combustion 
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exhaust gas which includes oxygen of excess, vis-a-vis 
theespecially large scale fixed combustion equipment (Such as 
factory or other large type combustion rrachine), is utilized 

[0005] But, regarding to this method, ammonia which it uses as 
reductant ofthe nitrogen oxide is expensive, in addition in 
order ammonia has toxicity,for unreacted ammonia not to 
discharge because of that, while measuring thenitrogen oxide 
concentration in exhaust gas, you must control ammonia 
injected amount, there is a thing or other problemwhere 
equipment becomes large type generally. 

[0006] Then, adding reducing agent below theoretical reaction a 
mount ofoxygenin exhaust gasmaking use of catalyst which 
bears transition metal in zeolite or thealunina, method which 
removes nitrogen oxide is many proposed But, with these 
method, removal of effective nitrogen oxide with low 
temperature region is notacquired, in addition, including 
moisture, with exhaust gps fromthecar etc where exhaust gas 
temperature changes largely with operating condition, removal 
rate ofthe nitrogen oxide decreases considerably. On one hand, 
platinum catalyst is reported as catalyst which operates withthe 
low temperature region, but nitrogen oxide removal ratio with 
temperature range of 200 °C or below is not thefully, there is a 
problemwhere N2O is formed in addition as theby-product of 
nitrogen oxide removal. 

[0007] Therefore, as for object of this invention, like combusti 
on exhaust g^s fromthefixed combustion equipment and 
gasoline engine and diesel engine etc which burn with oxygen 
excess condition,from combustion exhaust g^s which contains 
oxygen above theoretical reaction amount for nitrogen 
oxideand carbon monoxide , hydrogen and hydrocarbon or 
other unburned amount, contains moisture, it is aexhaust gas 
cleaning material which efficiently it can reduce can remove 
nitrogpn oxideand to offer exhaust gps cleaning method 

[0008] 

[Means to Solve the Problems] You consider to above-mention 
ed problem, result of diligent research, If this inventor any of 
oxygen containing organic compound of hydrocarbon and 
carbon number 2 or more or addsthe fuel which includes those in 
exhaust gas making use of Co component ,the W component 
and exhaust gas cleaning material which combines platinum 
component, theexhaust gps contacts above-mentioned 
purification material, factthat with wide temperature region 
nitrogen oxide can be removed in effective wasdiscovered, this 
invention was completed 

[0009] Namely, nitrogen oxide, From combustion exhaust g^s w 
hich includes with oxygen which is more than thetheoretical 
reaction amount for unburned component which coexists it 
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reduces removes nitrogen oxide as forthe exhaust g^s cleaning 
material of first of this invention which, Bearing Co oxide 1 to 
20 weig]ht% (metal element conversion value) in inorganic 
oxide of porous, becomes catalyst of thefirst which, Bearing 
compound 0.2 to 10 weight% (metal element conversion value) 
of element of one kind or more which is chosen fromthegroup 
which consists of W, V, Mo, Mn ,the Nb and Ta in inorganic 
oxide of porous, bearing element 0.05 to 5 weight% (metal 
element conversion value)of at least 1 kind which is chosen 
fromgroup which consists of thePt, Pd , Ru, Rh, Ir and Auin 
thesecond catalyst and porous inorganic oxide which become 
mixing with third catalyst which becomes,it designates that it 
becomes as feature. 

[00 1 0] Nitrogpn oxide, From combustion exhaust gps which incl 
udes with oxygen which is more than thetheoretical reaction 
amount for unburned component which coexists it reduces 
removes nitrogen oxide as forthe second exhaust g^s cleaning 
material of this invention which, Bearing Co oxide 1 to 20 
weight% (metal element conversion value) in inorganic oxide of 
porous, becomes catalyst of thefirst which, Fromgroup which 
consists of W, V, Mo, the Mi , Nb and Ta bearing element 0.05 
to 5 weigfit% (metal element conversion value) of at least 1 
kind which ischosen fromgroup which consists of Pt , Pd , 
theRu,Rh,Ir and Au in second catalyst and porous inorganic 
oxidewhich consist of compound of element of one kind or 
more which is chosennixing with third catalyst which becomes, 
it designates that it becomes asfeature. 

[001 1] Nitrogen oxide, From combustion exhaust gps which incl 
udes with oxygen which is more than thetheoretical reaction 
amount for unburned component which coexists it reduces 
removes nitrogen oxide as forthe third exhaust g^s cleaning 
material of this invention which, Bearing Co oxide 1 to 20 
weight% (metal element conversion value) in inorganic oxide of 
porous, becomes catalyst of thefirst which, Fromgroup 
consisting of W, V, Mo, the Mn , Nb and Ta in porous 
inorganic oxide bearing with element 0.05 to 5 weight% (metal 
element conversion value) ofthe at least 1 kind which is chosen 
from compound 0.2 to 10 weight% (metal element conversion 
value) of element of one kind or morewhich is chosen and 
group which consists of Pt , Pd ,the Ru, Rh, Ir ardAu mixing 
with second catalystwhich becomes, it designates that it 
becomes as feature. 

[0012] In addition, nitrogen oxide, From combustion exhaust g 
as which includes with oxygen which is more than thetheoretical 
reaction amount for unburned component which coexists it 
reduces removes nitrogen oxide as forthe exhaust gps cleaning 
method of this invention which, Making use of above- 
mentioned exhaust gps cleaning material, it installs 
theaforementioned exhaust g^s cleaning material on middle of 
exhaust gas conduit, contactingthe aforementioned purification 
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material exhaust gps which adds thehydrocarbon and/or oxygen 
containing organic compound with upstream side of 
aforementioned purification material, inthe 150 to 600 °C, 
having, it designates that it removes aforementionednitrogen 
oxide with reaction with hydrocarbon and/or oxygen containing 
organic compound in aforementioned exhaust gps asfeature. 

[0013] 

[Ennbodiment of Invention] Below, this invention is explained i 
n detail 

[ 1] Exhaust gas cleaning material of first 

As for exhaust gas cleaning material of first of this invention, B 
earing Co oxide in inorganic oxide of porous, becomes catalyst 
of thefirst which, In inorganic oxide of porous W, V, Mo, Mi , 
Nb, Bearing compound of element of one kind or more which is 
chosen fromthegroup which consists of Ta, becomes second 
catalyst which, Bearing element of at least 1 kind which is 
chosen from group whichconsists of Pt , Pd , Ru, Rh, Ir andthe 
An in porous inorganic oxide, mixing with third catalyst which 
becomes, as itbecomes, it operates removal of nitrogpn oxide in 
low temperature region, itoperates oxidative removal of carbon 
monoxide and hydrocarboa 

[0014] (1) Catalyst of first 

Catalyst of first becomes, bearing Co oxide in inorganic oxide of 
the porous. As inorganic oxide of porous, any of alumina , 
titania , the zeolite , silica, zirconia, ZnO, tin oxide and 
MgO orconpound or mixed oxide which includes those can be 
used As zeolite, various zeolite such as ferrierite (DANA 77. 1 . 
6.6), mole jp7 andZSM-5 can be used Furthermore , 
as for tin oxide referred to here including thetin oxide of various 
oxidation state, you can list tin (II) oxide and tin(IV) oxide 
etc asthe main tin oxide. 

[0015] As for specific surface area of inorganic oxide of alunin 
a or other porous it is desirable to be a 1 0 irc/g or greater. 
When specific surface area is under 10 irfi/g, dispersion of 
active catalyst seed decreases,cannot remove satisfactory 
nitrogen oxide, specific surface area of a more desirable porous 
inorganic oxide is 30 m2/g or greater. 

[0016] With porous inor^nic oxide as 100 wt%, support amou 
nt of Co component is 1 to 20 wt% (metal element conversion 
value), isthe preferably 1 to 15 wt% (metal element conversion 
value). 

[0017] To do with impregnation method and precipitation me 
thod etc of public knowledge nitrate salt of the Co, making use 
of acetate or other aqueous solution it is possible bearing of 
active speciesof catalyst of first. After bearing Co in porous 
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inorganic oxide, it dries with 50 to 1 50 °C and theespecially 
70 °C, with 1 00 to 600 °C tenperature rise it does in stepwise 
and itis done by calcining. In air, under oxygen atmosphere 
and under nitrogen atmosphere, it does thiscalcining under or 
hydrogen stream When it calcines under nitrogen atmosphere 
or under hydrogen stream, it is desirableto do oxidation 
treatment lastly with tenperature of 300 °C or higgler. When 
zeolite is used for inorganic oxide, it is desirable to bear with the 
impregnation method and known ion exchange method etc. 

[0018] (2) Second catalyst 

Second catalyst becomes bearing compound of element of at lea 
st one kind which ischosen from group which consists of W, V, 
theMo, Mn , Nb and Ta in porous inorganic oxide. As 
inorganic oxide of porous, any of alumina , titania , the 
zeolite, silica, zirconia, ZnO, tin oxide and MgO 
orcompound or nixed oxide which includes those can be used 
As zeolite, various zeolite such as ferried te (DANA 77. 1 .6.6) , 
mole T+'i jp7 andZSM-5 can be used In same way as 
catalyst of first, as for specific surface area of theinorg^nic 
oxide of porous it is desirable to be a 10 m2/gor greater. 

[0019] As for compound of W, V, Mo, Mn , theNb and Ta it is 
desirable to be a oxide, it is desirable tobe a oxide of especially 
Wand/or V. With porous inorganic oxide as 100 wt%, support 
amount of W component is the0.2 to 10 wt% (metal element 
conversion value), is preferably 0.5 to 8 wt% (metal element 
conversion value). 

[0020] In case of W, V, Mo, Mi , Nb andthe Ta, solution of s 
alt compound of each element, in for example ammonium salt 
to dowith impregnation method and precipitation method etc 
of public knowledge making use of solutionwhich is melted 
including oxalic acid, it is possible bearing of theactive species in 
second catalyst. After bearing active species in porous 
inorganic oxide, it dries with 50 to 150 °C and theespecially 
70 °C, with 100 to 600 °C temperature rise it does in stepwise 
and itis done by calcining. In air, under oxygen atmosphere 
and under nitrogpn atmosphere, it does thiscalcining under or 
hydrogen stream When it calcines under nitrogen atmosphere 
or under hydrogen stream, it is desirableto do oxidation 
treatment lastly with temperature of300°C or higher. In 
addition, also fact that it uses meta titanic acid (hydrated 
titanium oxide) in place of the titania bears V, Wand Mo as 
starting substance, is theeffective method When zeolite is used 
for inorganic oxide, it is desirable to bear with the impregnation 
method and known ion exchange method etc. 

[0021] (3) Third catalyst 

As third catalyst becomes, in porous inorganic oxide bearing ele 
msnt of at least 1 kindwhich is chosen from group which 
consists of Pt , Pd ,the Ru, Rh, Ir and Au, as active catalyst 
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seed operatesthe removal of nitrogen oxide in low terrperature 
region, it operates oxidative removal ofthe carbon monoxide 
andhydrocarboa As porous inorganic oxide, alumina, titania, 
zeolite, silica, zirconia,the ZnO, tin oxide and MgQor 
other any or it is desirable to use compoundor nixed oxide 
which includes those. In same way as catalyst of first, as for 
specific surface area of theinor^nic oxide of porous it is 
desirable to be a 10 rr2/g or greater. 

[0022] Inside Pt, Pd,Ru,Rh andAu,theespeciallyPt,itisde 
sirable to use at least one kind of Pd andthe All With porous 
inorganic oxide as 100 weight%, support amount of platinum- 
based component is 0.05 to 5 weight% (metal element 
conversion value), isthe preferably 0.05 to 4 wt% (metal 
element conversion value). 

[0023] Bearing of active species in third catalyst, can use irrpre 
gnation method and precipitation rrethodetc of public 
knowledge. Occasion where impregnation method is used, 
carbonate of active catalyst seed element, theporous inorganic 
oxide is soaked in nitrate salt , acetate , sulfate , chloride or 
thehexachloro metal acid and di nitro diamine metal 
compound or other aqueous solutioa This with 50 to 150 °C 
and especially 70 °C after drying, with the 1 00 to 600 °C 
temperature rise doing in stepwise, it is done by calcining. In air, 
under oxygen atmosphere and under ratrogpn atmosphere, it 
does thiscalcining under or hydrogen stream When it calcines 
under nitrogen atmosphere or under hydrogen stream, it is 
desirableto do oxidation treatment lastly with temperature of 
300 °Cor higher. When zeolite is used for inorganic oxide, it 
is desirable to bear with the impregnation method and known 
ion exchange method etc. 

[0024] With exhaust gas cleaning material of first, catalyst of 
first, themixed catalyst which nixes second catalyst and third 
catalyst is used It can advance simultaneously with this mixture, 
without action ofeach catalyst influerK:ing mutually. As for 
catalyst of first and wei^it ratio (Ratio of total weight of 
porous inorganic oxide and active catalyst seed) of second 
catalyst, it isdesirable to make 1 : 1 0 to 40: 1 . weight ratio of a 
more desirable first catalyst and second catalyst is 1 :5 to 30: 1 . 
As for catalyst of first and weight ratio (Ratio of total weigfit 
of porous inorganic oxide and active catalyst seed) of third 
catalyst, it isdesirable to make 1 : 10 to 40: 1 . weight ratio of a 
more desirable first catalyst and third catalyst is 1:5 to 30: 1. 
Furthermore , to do with known method it is possible mixture. 

[0025] [2] Second exhaust gas cleaning material 

As for second exhaust gas cleaning material bearing Co oxide in 
inorganic oxide of porous,becomes catalyst of first which, From 
group consisting of W, V, Mo, the Mn,NbandTa bearing 
element of at least 1 kind which ischosen from group which 
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consists of Pt , Pd , theRu, Rh, Ir and Au in second catalyst and 
porous inorganic oxidewhich consist of corrpound of element 
of one kind or more which is chosermixing with third catalyst 
which becomes, it becomes. 

[0026] (1) Catalyst of first 

Catalyst of first uses those which are stated with column ofthe c 
atalyst of first of exhaust gas cleaning material of first, bearing 
of active species in catalyst of first can use methodwhich is 
stated with column of exhaust gps clearing material of theabove- 
mentioned first. 

[0027] (2) Second catalyst 

Second catalyst is compound of element of at least one kind whi 
ch is chosen frorrthe group which consists of W, V, Mo, the Mn , 
Nb and Ta. As for compound of W, V, Mo, Mn , theNb and Ta 
it is desirable to be a oxide, it is desirable tobe a oxide of 
especially W and/or V. 

[0028] (3) Third catalyst 

Third catalyst uses those which are stated with column of third c 
atalyst ofthe exhaust gas cleaning material of first, bearing of 
active species in third catalyst can use method which is 
statedwith column of exhaust gas cleaning material of above- 
mentioned first. 

[0029] With second exhaust gas cleaning material, catalyst of 
first, mixed catalyst which rrixesthe second catalyst and third 
catalyst is used It can advance sinultaneously with this mixture, 
without action ofeach catalyst influencing mutually. As for 
catalyst of first and weight ratio (Ratio of total weight of 
porous inorganic oxide and active catalyst seed) of second 
catalyst, it isdesirable to make 1 : 10 to 40: 1 . weight ratio of a 
more desirable first catalyst and second catalyst is 1 : 5 to 30: 1 . 
As for catalyst of first and weight ratio (Ratio of total weight 
of porous inorganic oxide and active catalyst seed) of third 
catalyst, it isdesirable to make 1 : 10 to 10: 1. weight ratio of a 
more desirable first catalyst and third catalyst is 1 : 5 to 5: 1 . 
Furthermore , to do with known method it is possible mixture. 

[0030] [3] Third exhaust gas clearing material 

As for third exhaust gas cl earing materi al bearing Co oxide in in 
organic oxide of porous,becomes catalyst of first which, From 
group which consists of W, V, Mo, the Mi , Nb and Ta in 
porous inorgmic oxide bearing element of theat least 1 kind 
which is chosen from compound of element of one kind or 
more whichis chosen and group which consists of Pt , Pd , 
theRu, Rh, Ir and Au mixing with second catalyst 
whichbecomes, it becomes. 
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[0031] (1) Catalyst of first 

Catalyst of first uses those which are stated with colurm ofthe c 
atalyst of first of exhaust gas cleaning material of first, bearing 
of active species in catalyst of first can use rrethodwhich is 
stated with colurm of exhaust gas cleaning material of theabove- 
mentioned first. 

[0032] (2) Second catalyst 

As for second catalyst, In porous inorganic oxide as active catal 
ystseedW,V, As from group which consists of Mo, Ma, 
Nband Ta it consists of catalyst which bears with element ofthe 
at least 1 kind which is chosen from compound of element of at 
least one kindwhich is chosen and group which consists of Pt , 
Pd ,the Ru, Rh, Ir and Au it operates removalof nitrogpn oxide 
in low temperature region, it operates oxidative removal of 
carbon monoxide andthe hydrocarbon. As porous inorganic 
oxide, alumina, titania, zeolite, silica, zirconia ,the ZnO, 
tin oxide and MgP or other any or it is desirable to use 
compoundor mixed oxide which includes those. As zeolite, 
various zeolite such as ferrierite (DANA 77.1. 6.6) , mole "r^ 
4 jp7 andZSM-5 can be used. In same way as catalyst of 
first, as for specific surface area of tteinorganic oxide of 
porous it is desirable to be a 10 m2/g or greater, it is more 
desirableto be a 30 m2/g or greater. 

[0033] As for compound of W, V, Mo, Mi , theNb and Ta it is 
desirable to be a oxide, it is desirable tobe a oxide of especially 
Wand/or V. Inside Pt, Pd,Ru,Rh andAu, theespeciallyPt , 
it is desirable to use at least one kind of Pd andthe Au. With 
porous inorganic oxide as 100 weight%, support amount of W 
component is the0.2 to 10 weight% (metal element conversion 
value), support amount of platinum-based component is 0.05 
to 5 wei^Tt% (metal element conversion value), support 
amount where W component is desirable is 0.5 to 8 weight% 
(metal element conversion value), support amountwhere 
platinum-based component is desirable is 0.05 to 4 wt% (metal 
element conversion value), bearing of active species in second 
catalyst can use second catalyst of thepurification material of 
above-mentioned first and method whichis stated in column of 
third catalyst. 

[0034] With third exhaust gas cleaning material, nixed catalyst 
which mixes with catalyst and thesecond catalyst of first is used 
It can advance simultaneously with this mixture, without 
catalysis ofthe catalyst of first and catalysis of second catalyst 
influencingniitually. As for catalyst of first and weigjtf ratio 
(Ratio of total weigjit of porous inorganic oxide and active 
catalyst seed) of second catalyst, it isdesirable to make 1 : 1 0 to 
10:1. weight ratio of a more desirable first catalyst and second 
catalyst is 1:5 to 5:1. Furthermore , can mix with catalyst and 
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second catalyst of the first to do with known method 

[0035] [4] Form of exhaust gps cleaning material 

Form where first of exhaust gas cleaning material of this inventi 
on isdesirable, coating doing above-mentioned catalyst in 
thepurifi cation material substrate, is purification material 
whichbecomes. It is desirable to use cordierite , millite , 
alumina and its compositeetc, as ceramic material which forms 
substrate of purification material. In addition, it is possible also 
to use metallic material of public knowledge for thesubstrate of 
exhaust gas cleaning material. 

[0036] Various it can modify shape and size of substrate of exha 
ust gas cleaning material,according to object. In addition you 
can list honeycomb structure type, foam type, three- 
dimensional network structure type, or thegranular and pellet 
etc which consist of fiber refractory material as structure, 
catalyst coating is done in above-mentioned substrate making 
use ofthe wash coating method and powder method etc, 
coating after doing porous inorganic oxide, also tobear active 
catalyst seed making use of impregnation method and ion 
exchange method etc of public knowledgeit is possible to 
substrate making use of wash coating method and sol-gel 
method etc. 

[0037] Second of exhaust g^s cleaning material of this inventio 
n desirable form, the pellet , granule , powder , honeycomb , 
bearing active catalyst seed foam orthe platelet in porous 
inorganic oxide, catalyst , or catalyst which becomeforning in 
honeycomb, foam, platelet, pellet and granule isthe 
purification material whichbecomes. 

[0038] Furthermore, when it makes shape which first which sha 
peof purification material description above is done isdesirable, 
as for thickness of catalyst which is provided on thepurification 
material substrate, generally, when it is restricted from 
thedifference of thermal expansion characteristic of substrate 
material and catalyst is many. It is good to designate thickness 
of catalyst which is provided onthe purification material 
substrate as 300 m or less. If it makes this kind of thickness, 
while using can prevent fact thatthe breakage it does 
purification material with such as thermal shock, method which 
forms catalyst in surface of purificationmaterial substrate is 
done by wash coating method etc of public knowledge. 

[0039] In addition, as for quantity of catalyst which is provided 
on thesurface of purification material substrate, it is desirable to 
make the20 to 300 gfliter of purification material substrate. 
Quantity of catalyst under 20 goiter cannot remove 
thesatisfactory NQx . On one hand, when quantity of catalyst 
exceeds 300 g/liter, theremoval characteristic that much does 
not rise, loss of pressure becomes large, more preferably and 
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catalyst which is provided on surface of thepurification material 
suhstrate are designated as 50 to 200 ^liter of thepurification 
material substrate. 

[0040] Purification material of constitution which if description 
above is done is used, it is possible even with exhaust gas 
whichincludes moisture 10% and sulfiir oxide in temperature 
region where 1 50 to 600 °C is wide,to remove satisfactory 
nitrogpn oxide. 

[0041] [5] Exhaust gis cleaning method 

Next, you explain concerning method of this inventioa First, 
exhaust gas cleaning material of this invention is installed on 
middle ofthe effluent gas conduit. 

[0042] Ethylene and propylene etc certain extent are included 
in exhaust gas as the remains hydrocarbon, but because it is not 
a sufficient amount in order to reducethe NQx in exhaust gas 
generally, hydrocarbon and/or oxygen containing organic 
compound and preferably oxygen containing organic 
compound or that andmixing with hydrocarbon fuel from 
outside, it introduces reducing agent whichbecomes in exhaust 
£^s. insertion position of reducing agent is upstream side from 
position where thepurification material is installed 

[0043] Alkane of gaseous or liquid, alkene and/or alkyne can b 
e used with the standard state as hydrocarbon which is 
introduced from outside. With especially alkane carbon number 
2 or more is desirable. Concretely, you can list g^s oil , cetane , 
heptane , illuminating oil and gasoline or other hydrocarbon 
with standard state as hydrocarbon of liquid Even among those, 
hydrocarbon of boiling point 50 to 350 °C especially is 
desirable, ethanol of carbon number 2 or more, isopropyl 
alcohol or other alcohols and or fuel whichincludes those can 
be used as oxygen containing organic compound which is 
introduced from the outside. 

[0044] As for quantity of hydrocarbon and/or oxygen containiri 
g organic compound which is introduced fromoutsidejt is 
desirable for weigfit ratio (It adds weigfit of nitrogen oxide in 
weight / exhaust gas of reducing agent which) that to try 
becomes 0. 1 to 5. When this weight ratio is under 0. 1, removal 
rate of nitrogen oxide does notbecorre large. On one hand, 
when it exceeds 5, it is connected to fuel costdeterioration. 

[0045] In addition, when fuel which contains hydrocarbon oro 
xygen containing organic compound isadded, it is desirable to 
use gasoline, g^soil and illuminating oil etc,as fuel. In this 
case, in order for weight ratio (Itaddsweigjit of nitrogen oxide 
in weight / exhaust g^s of reductant which) to become 0.1 to 5 
in thesame way as description above, it sets quantity of 
reductant. 
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[0046] With this invention, in order to advance reduction remo 
val of nitrogen oxidewith oxygen containing organic 
compound and hydrocarbon etc to efficient, as for space 
velocity itmakes below 200,000 h- 1 and below preferably 
150,000 h-I. 

[0047] In addition, with this invention, temperature of exhaust 
in thepurification material installation part rank which is a 
site where react with the hydrocarbon and/or oxygen containing 
organic compound and nitrogen oxide is maintained at 1 50 to 
600 °C When temperature of exhaust gjs is under 150 °C, 
reaction with thereducing agent and nitrogen oxide does not 
advance, it is not possible to remove thesatisfactory nitrogen 
oxide. On one hand, when it makes temperature which crosses 
over 600 °Ccombustion of hydrocarbon and/or oxygen 
containing organic compound itself starts, cannot do reduction 
removal of the nitrogen oxide. Desirable exhaust gas 
temperature is 200 to 550 °C, is more preferably 250 to 500 
°C 

[0048] 

[Working Example(s)] This invention furthermore is explained 
in detail with concrete Working Example below. 

Working Example 1 

After soaking commercial powder - alumina ( particle diame 
ter 0.1 mm or less and specific surface area 245 vcQ/g ) in 
acetate aqueous solution of Co, it dried, in the air to 100 °C to 
600 °C temperature rise it did in stepwise and calcined, 
itproduced Co catalyst (catalyst of first) which Co 5 weight % 
(metal element conversion value) is borne vis-a-vis the - 
alumina. 

[0049] In chloroplatinic acid aqueous solution 2 0 rrin after soa 
king, in air, 2 hours it driedthe commercial powder - 
alumina (particle diameter 0.1 mm or less and specific surface 
area 245 m2/g ) with 80 °C, under nitrogen stream with 120 
°C to the2 hours and 200 to 400 °C each 1 hour calcined in 
stepwise. And, Under nitrogen stream which includes hydrogen 
gis 4 % 5 hours applying to the50 °C to 400 °C, temperature 
rise to do, 4 hours it calcines with 400 °C, Furthermore, 1 0 % 
is included under nitrogen stream which 5 hours applying the 
oxygen to 50 °C to 500 °C, temperature rise to do, 5 hours 
calcining with 500 °C, 1 wt% (metal element conversion value) 
after bearing platinum, inserting ammonium molybdate in water 
vis-a-vis - alumina, throwing the -al 3 i~ which bears 
above-mentioned platinum in solution whichthe thermal 
decomposition is done including oxalic acid and impregnating, 
separatingfrom solution, in air in stepwise temperature rise 
doing to 600 °Cand calcining, it produced platinum and Mo- 
based catalyst (second catalyst) which molybdenum the5 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-43O-5727) 



JP 97099241 A Machine Translation 



[0 0 5 0] Ogtl-«1 Og££ 

SKW(C6 0 0 o C$-Cg;aLT^Ji)cL, ;g£M&£ttli 

[0 0 5 1 ] KftVAKftl. 5 ga)±lB##X*ft» 

iBaai*«3o. oooh-1-crfe^) % ELfcmn<»»ii 



[oo5 2] sjEsaia»<D**xa)S*»fc«ia)ag*' 



[0 0 5 3] 

-BflsS* 800 ppm 

RS 10 #1% 

t°b> 1714 ppm 

BX SUSP 



weight% (metal element conversion value) are borne. 

[0050] It nixed with catalyst lOg and second catalyst lOg of fu- 
st, after drying andin air in stepwise temperature rise doing to 
600 °C including the binder kneading, it calcined, produced 
nixed catalyst, and formed in thegranular of diameter 2 to 3 
mm, produced exhaust gas cleaning material. 

[005 1 ] Above-mentioned exhaust g^s cleaning material of appr 
oximately 1 .5g was setinside reaction tube. Next, letting flow 
gas (nitrogen monoxide, oxygen, propylene, nitrogen and 
moisture ) of composition which is shown in the Table 1 with 
flow of each minute 1.8 liter (standard state), (apparent space 
velocity of purification material is approximately 30,000 h- 1 . 
) , it maintained theexhaust g^s temperature inside reaction 
tube at range of 150 to 450 °C, reacted with propyleneand 
nitrogen oxide. 

[0052] Concentration of nitrogen oxide of g3s after reaction tu 
be passing was measureddue to cheniluninescence type nitrogen 
oxide analyzer , nitrogen oxide removal ratio was sought, 
result is shown in Table 2. 

[0053] 

Table 1 
Component density 
Nitrogen monoxide 800 ppm 
Oxygen 10 volume % 

Propylene 1714 ppm 
Nitrogen remainder 
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Moisture 10 volume % (In total volume of abov 

e-mentioned component confronting) 

[0054] Working Example 2 

Slurrying after doing mixed catalyst 0.72g which is produced wit 
h Working Example 1 , thecoating it did in commercial 
cordierite make honeycomb molded article ( diameter 20 mm , 
length 11.5 mm and 400 cell /inch 2), after drying to 600 
°Ccalcined in stepwise, manufactured exhaust gps cleaning 
material. 

[0055] Exhaust g3S cleaning material was set inside reaction tub 
e. With reaction condition (apparent space velocity of 
purification material is approximately 30,000 h-1 . ) which is 
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similar to Working Exarrple 1, you appraised makinguse of gas 
of composition which is shown in Table 1 . result is shown in 
Table 2. 

[0056] Working Exarrple 3 

With same method as Working Exarrple 1 5 weigfa% (metal ele 
ment conversion value) bearing tungstate in thecommerciai 
powder silica-alumina ( particle diameter 0.1 mm or less , 
specific surface area 506 nV/g and silica / alumina weight ratio = 
3:2) I wt% (metal element conversion value) after bearing 
platinum, making use of arrrnonium tungstaternaking use of 
chloroplatinic acid aqueous solution, after drying and in air in 
stepwise itcalcined to 600 °C, manufactured platinum and W- 
based catalyst (second catalyst). 

[0057] Mixing with catalyst 20g and above-mentioned second c 
atalyst 20g of first ofthe Working Example 1, coating it did 
mixed catalyst 0.72g which slurrying is done, in the commercial 
cordierite make honeycomb molded article (diameter 20 mm, 
length 1 i .5 mm and 400 cell /inch 2) powder fragment after 
doing, including binder in thefine powder of average particle 
diameter 2 m, after drying to 600 °C calcined in stepwise, 
manufactured exhaust gas cleaning material. 

[0058] Exhaust gps cleaning material was set inside reaction tub 
e. With reaction condition (apparent space velocity of 
purification material is approximately 30,000 h-l . ) which is 
similar to Working Example 1 , you appraised makinguse of gas 
of composition which is shown in Table 1 . result is shown in 
Table 2. 

[0059] Working Example 4 

Mixing with catalyst 20g of first of Working Exarrple l,andse 
cond catalyst lOg of the Working Example 3 coating it did 
nixed catalyst 0.72g which slurrying is done, in commercial 
cordieritemake honeycomb molded article ( diameter 20 nm, 
length 11.5 mm and 400 cell /inch 2 ) powder fragment after 
doing, including binder in fine powderof average particle 
diameter 2 m, after drying to 600 °C calcined in stepwise, 
manufactured exhaust g^s cleaning material. 

[0060] Exhaust gas cleaning material was set inside reaction tub 
e. With reaction condition (apparent space velocity of 
purification material is approximately 30,000 h-l . ) which is 
similar to Working Exarrple 1, you appraised makinguse of gis 
of composition which is shown in Table 1 . result is shown in 
Table 2. 

[0061] Working Example 5 

In air, it calcined manganese acetate with 600 °C, dehydration 
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did^ranufactured manganese oxide (second catalyst). 
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[0062] With same method as Working Example 1 , in commerc 
ial powder silica ( particle diameter 0.1 mm and specific 
surface area 200 mC/g ) 1 wt% ( metal conversion value) 
bearing platinummaking use of chloroplatinic acid aqueous 
solution, after drying calcining, itproduced platinum catalyst 
(third catalyst). 

[0063] It nixed with catalyst 20g of first of Working Example 
1 , and theabove-mentioned second catalyst 1 g and third catalyst 
20g coating it did nixed catalyst 0.72gwhichthe slurrying is 
done, in same way as Working Example 3 in honeycomb 
molded article (diameter 20 mm, length 11.5 mm and 400 
cell /inch 2 ), afterdrying to 600 °C calcined in stepwise, 
manufactured exhaust gas cleaningmaterial. 

[0064] Exhaust gps cleaning material was set inside reaction tub 
e. With reaction condition (apparent space velocity of 
purification material is approximately 30,000 h-l . ) which is 
similar to Working Example 1, you appraised makinguse of gps 
of composition which is shown in Table 1 . result is shown in 
Table 2. 
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[0065] Working Example 6 

Inserting ammonium molybdate in water, to solution which ther 
mal decomposition is donethrowing commercial powder - 
alumina ( particle diameter 0.1 mm or less and specific surface 
area 245 rr£/g ) including oxalic acid and impregnating, 
separatingfrom solution, in air in stepwise temperature rise 
doing to 600 °Cand calcining, it produced Mo-based catalyst 
(second catalyst) which molybdenum 5 weight % (metal 
element conversion value) isborne. 

[0066] In chloroplatinic acid aqueous solution 2 0 min after soa 
king, in air, 2 hours it driedthe commercial powder - 
alumina (particle diameter 0.1 mm or less and specific surface 
area 245 rrc/g ) with 80 °C, under nitrogen stream with 120 
°C to the2 hours and 200 to 400 °C eachT hour calcined in 
stepwise. And, under nitrogen stream which includes hydrogen 
g3S 4 % 5 hours applying tothe 50 °C to 400 °C, temperature 
rise it did, 4 hours calcined with 400 0 C,furthermore, 10 % is 
included under nitrogen stream which 5 hours itapplied oxygen 
to 50 °C to 500 °C and temperature rise did, 5 hours 
calcinedwith 500 °C, it produced platinum catalyst (third 
catalyst) which platinum 1 wt% (metal element conversion 
value) isborne vis-a-vis -alumina. 

[0067] It mixed with catalyst lOg of first of Working Example 
1, and theabove-mentioned second catalyst 5g and third 
catalyst lg after drying and in air inthe stepwise temperature 
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rise doing to 600 °C including binder kneadingit calcined, 
produced nixed catalyst, and formed in granular of diarreter 2 
to 3 reproduced exhaust gas cleaning material. 

[0068] Above-mentioned exhaust gas cleaning material of anth 
er 1 .5g was set insidethe reaction tube. With reaction condition 
(apparent space velocity of purification material is 
approximately 30,000 h- 1 . ) which is similar to Working 
Example 1, you appraised makinguse of gas of composition 
which is shown in Table 1 . result is shown in Table 2. 

[0069] Working Example 7 

As Working Example 1 after with same method soaking powder 
tin(lV) oxide (specific surface area 71 m2/g) in acetate aqueous 
solutionof Co, it dried, in air to 100 °C to 600 °C 
temperature rise did in thestepwise and calcined, it produced Co 
catalyst (catalyst of first) which Co 5 weight % (metal 
element conversion value) is borne vis-a-vis tin(rV) oxide 
powder. 

[0070] Mixing with catalyst 20g of first, and second catalyst 10 
g of Working Example 1 thecoating it did mixed catalyst 0.72g 
which slurrying is done, in commercial cordierite 
rnakehoneycorrb molded article ( diameter 20 mm , length 1 1 . 
5 mm and 400 cell /inch 2 ) powder fragment after doing, 
including binder in fine powder ofthe average particle diameter 
2 m, after drying to 600 °C calcined in stepwise, 
manufactured exhaust gas cleaning material. 

[007 1 ] Exhaust gas cleaning material was set inside reaction tub 
e. With reaction condition (apparent space velocity of 
purification material is approximately 30,000 h-l . ) which is 
similar to Working Example 1, you appraised makinguse of gas 
of composition which is shown in Table 1 . result is shown in 
Table 2. 

[0072] Comparative Example 1 

Platinum catalyst (third catalyst) of Working Example 5 it for 
med in granular of diameter 2 to 3 mm, producedthe exhaust 
gas cleaning material, exhaust gas cleaning material of 1 .5g was 
set inside reaction tube. With reaction condition (apparent 
space velocity of purification material is approximately 30,000 
h- 1 . ) which is similar to Working Example 1 , you appraised 
makinguse of gas of composition which is shown in Table 1 . 
result is shown in Table 2. 

[0073] Comparative Example 2 

Co catalyst (catalyst of first) of Working Example 1 it forme 
d in granular of diameter 2 to 3 rnm,produced exhaust gas 
cleaning material, exhaust gas cleaning material of 1.5g was set 
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inside reaction tube. With reaction condition (apparent space 
velocity of purification material is approximately 30,000 h-1 . 
) which is similar to Working Example 1 , you appraised 
makinguse of gas of conposition which is shown in Table 1 . 
result is shown in Table 2. 
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Table 2 nitrogen oxide removal ratio ( % ) 



StfXfig (°C) 

150 200 250 300 35 
0 4 0 0 4 5 0 
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Effluent gas temperature (°Q 
150 200 250 300 350 400 450 

Working Example 1 10 15 30 25 10 10 6 

Working Example 2 14 18 38 33 22 20 16 

WorkingExanple314 30 50 35 22 20 16 

Working Example 4 8 25 64 40 30 25 18 

Working Example 5 14 16 35 38 27 20 16 

Working Example 6 8 14 30 26 20 18 10 

Working Example 7 12 18 34 22 10 10 6 

Comparative Example 1 0 10 30 20 18 15 8 

Comparative Example 2 0 0 2 4 5 10 40 



[0075] As understood from Table 2, you could see satisfactory r 
emovalof nitrogen oxide with Working Example 1 to 7 which 
uses purification material ofthe this invention in comparison 
with Comparative Example 2 which uses purificationmaterial 
which consists of Comparative Example 1 and Co catalyst 
which use thepurification material which consists of platinum 
catalyst, in wide exhaust gas temperature region and especially 
low temperature region 

[0076] 

[Effects of the Invention] As above detailed, if exhaust g^s clea 
ning material of this invention is used, thenitrogen oxide in 
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exhaust gps which includes oxygen of excess in wideterrperature 
region can be removed efficiently, various combustion 
machines, it can utilize exhaust gas cleaningmaterial and 
scrubbing method of this invention, widely in automobile or 
other exhaust gas cleaning. 



ISTAs Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot P.20 
be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800-430-5727) 
Total English Words = 7434 



